The Site of Heat Production in the Newborn Infant by W Aherne MD McPath and D Hull MRCP DCH (Departments of Pathology and Pwediatrics, Radcliffe Infirmary, Oxford) When exposed to cold the baby, like many newborn animals, produces heat without shivering (Bruck 1961) . In the newborn rabbit measurement of subcutaneous temperatures at many sites showed that the brown adipose tissue around the neck and between the scapule was a site of heat production (Dawkins & Hull 1964a) . When this tissue was excised the rabbit was unable to respond to cold (Hull & Segall 1964) . Therefore, in the newborn rabbit brown adipose tissue is probably the major site of non-shivering heat production. As brown adipose tissue may be a site of heat production in the newborn baby we investigated its anatomical distribution and histological appearances.
Since the beginning of the century there have been many descriptions of brown adipose tissue or multilocular fat in foetal and newborn animals (for extensive review see Johansson 1959) . It has been called embryonal or immature fat although the weight of evidence at the present is against its being a precursor of white adipose tissue.
Descriptions of its anatomical distribution in the human foetus and newborn have varied. Some investigators have been unable to find anything that resembled brown adipose tissue in the human. On the other hand Shattock (1909) has shown that the swellings in the neck and axilla of cretins are due to the brown adipose tissue. In 20 infants whose gestation varied from 28 to 42 weeks we found brown adipose tissue in every baby deep to the subcutaneous white adipose tissue on the back between the scapula (the so-called interscapular or hibernating gland), in the posterior triangle of the neck and around the muscles of the neck extending under the clavicles to the axillk, in islands around the trachea, oesophagus and large vessels in the mediastinum and accompanying the intercostal and internal mammary arteries. In the abdomen the largest collection was around the suprarenals and kidneys with smaller masses in the mid-line around the aorta (Fig IA, B) . Most of the brown adipose tissue lies deep within the body around the important structures of the neck, chest and abdomen, except the interscapular pads. Roberts & Smith (1964) have recently emphasized the unusual venous drainage of the interscapular pad of cold-adapted rats. The veins, unaccompanied by arteries, pass round the spinal cord before entering the main veins to the heart. They postulated that the blood warmed by the interscapular pad helped to maintain the temperature of the spinal cord and heart during cold exposure. A similar venous drainage was found from the large interscapular pad of the newborn rabbit (Hull, unpublished) . In three babies at autopsy, the fine veins draining brown adipose tissue were cannulated and radio-opaque dye with gelatine was injected. After threedimensional X-ray photography the veins were carefully dissected. The veins from the interscapular pad joined the veins from the muscles and skin of the back to form the external posterior vertebral plexus, which drained to the jugular or azygos vein depending on the segmental level, via the internal posterior and anterior vertebral plexuses which lie in the vertebral canal around the spinal cord (Fig I c) . There is no direct evidence in either the cold-adapted rat or the newborn rabbit that the warm blood draining from the interscapular pad influences the temperature of the spinal cord. However, this unusual venous drainage from the back, which is described in the standard anatomical textbooks, may be important in the temperature regulation of the newborn baby.
The histological appearance of brown adipose tissue varies with the fat content (Fig 2) . In a review of 400 sections from 187 babies we found, in general, that the fat content fell over the first four days of life. In many babies who died after the fifth day the brown adipose cells were either partially or totally depleted of fat. A similar appearance was found in 7 of 11 dysmature infants who died in the first three days of life. The cells were strikingly depleted in 3 babies who were admitted with hypothermia and died with massive pulmonary hemorrhage and in one infant aged 5 days who was found dead in his cot, no cause of death being found at necropsy.
Brown adipose tissue may be depleted of fat either because the triglyceride has been metabolized within the cell to produce heat (Dawkins & Hull 1964b) or because it has been released as fatty acid into the circulation to provide energy elsewhere. Whatever the cause, it is perhaps especially important that the environmental temperature of infants whose brown adipose tissue is likely to be depleted of fat is within the thermal neutral range and that they are fed early and adequately with milk.
The Immediate Feeding of Babies Weighing 1,000-2,000 g with Breast Milk by Victoria Smallpeice MD FRCP and Pamela A Davies MRCP DCH (The Radcliffe Infirmary, Oxford) Controversy has raged for some years over the timing of the premature baby's first feed. There has been as little agreement over the type of food to be offered. One of us (V S) has for some time thought it irrational to starve infants who have been more or less efficiently and continuously nourished until the time of delivery, particularly when the period of starvation coincides with the period of greatest mortality. Wilkinson et al. (1962) have shown that chemical chaos in newborn infants who have undergone surgery can be rapidly corrected by feeding breast milk early after operation. They have provided additional support for McCance's (1959) conception of growth as all-important in maintaining a normal extracellular environment in the first week or so of life. We decided to undertake a trial of immediate feeding of premature infants with undiluted breast milk in much larger amounts than hitherto. The group of babies weighing 1,000-2,000 g (2 lb 3 oz-4 lb 6 oz) was chosen, since, with the exception of those less than 1,000 g who almost invariably die, this group accounts for our highest mortality among premature infants.
